Low-dose dexmedetomidine facilitates the carotid body response to low oxygen tension in vitro via α2-adrenergic receptor activation in rabbits.
Some anaesthetics exert an inhibitory effect on the response of the carotid body to low oxygen tension. However, the effect of dexmedetomidine on the carotid body response has not been reported. To investigate the effect of dexmedetomidine on carotid body activity. The hypothesis is that dexmedetomidine does not have an inhibitory effect on the response of the carotid body to low oxygen tension. Animal experimental study in vitro. Ten carotid bodies surgically removed from male New Zealand white rabbits were tested. Research laboratory of Nippon Medical School, Tokyo, Japan, from July 2008 to February 2010. The carotid body was perfused with three different concentrations of dexmedetomidine (0.1, 1.0 and 10 nmol l). The contribution of α2-adrenergic receptors was evaluated by addition of 1.0 nmol l yohimbine, an α2-adrenergic receptor antagonist. The differences in carotid sinus nerve activity between high oxygen tension (baseline) and low oxygen tension (peak) were analysed. At all three concentrations, dexmedetomidine did not depress the baseline and peak activity of the carotid body, whereas 0.1 nmol l dexmedetomidine facilitated the response to low oxygen tension stimulation. The differences in carotid sinus nerve activity between baseline (pO2 80.4 ± 9.1 kPa) and peak (pO2 22.1 ± 2.6 kPa) were 140 ± 70 Hz in controls and 266 ± 116 Hz with 0.1 nM dexmedetomidine (P < 0.05). This increase was not shown in the presence of 1.0 nmol l yohimbine. Dexmedetomidine does not depress the activity of the carotid body under high oxygen tension or the response to low oxygen tension, whereas 0.1 nmol l dexmedetomidine facilitates this response via α2-adrenergic receptor activation.